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(57)Abstracfc 

PROBLEM TO BE SOLVED: To precisely track an object in a moving 
picture obtained by photographing a three-dimensional shape by 

JndZT 8 P ° Sit 'T ^ direCti ° n ° f subject frame to be *™eked while 
finding the correspondence between a reference frame and the subject 

ton V? Cked 85 t0 the ° bject as subject t0 be ^cked. 

SOLUTION: The moving picture obtained by photographing the object as 

the fnnu£T / m0Vi " e Picture input part *• A s P ecif i<= frame of 

wht7 f " W Picture ,s regarded as an initial frame and an object 
wh.ch is stored ,n a known object storage part 22 is retrieved from the 
dftT^, I \ l BCt isretrieve * an initial position determination part 21 

taZZ ! W POSItl ° n and angle the object is P™"* i" the frame A 
frame-toHrame correspondence and object movement state simultaneous 
determ.nat.on part 23 regards the initial frame as a reference frame and 
determines the position and angle of the object while determining the 
correspondence of the subject to a next subject frame to be traced 
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M fH. £ tt S *H* © J^tf Stfr- 7 7 ^ V ftfl* itU K Ett 
IWEfE»4M*Ettfl^E1*£ftTV»*iWefc*#*£fc 

»«-r*«wtt«»3e«t. 10 

lMlEiiWJ**t«:4«#k:t3l>T©ji»tt*«:m*'r-B 

WEitttttfctftatttMca^T, «fE**P:7U-A£ 
l»EiaB»*7U-At©HCD»«**«>*iR«HC. 
l»E£»#*fc&*tt#©ifflE£atff*:7 U-AtC*3tt 20 

a. 

[M*IR2] ffiEaHFM*&tt««lflc(=O^T. WE 

*>lWEK»1JM*E««fcE«3tf 1 E*©** 

[W#*3] WEjiB|!3**4:A*«l#»COV>T. SUE 
g«p7U-A<tWEM^tt*7U-A£©H©*hEft3R 
*5<i:IW|B#{c, llftE&&#*£&£tt#<0ffiE&B9 i #* 30 
7 I — AK^t5tt#©fiS;ftt^#ft«in£-f SmrtC, 

m e ii 7 u - a 1 c *3 \ t •§ hA e m mmm t & z> m # 

©ffiBXUfttftffi-r*ffi«XU*Hi8Bfta SCStfM* 
m&m4] KjjBffex-^ftA^-rsXSi:, 

fflffl7u-AftjB*-r*iat. 

ilKf *t«! t 4 m>fe © BWR ZfT- 7 7 ^ \ ft V DO C EtS 

E1S*nT^SWEiil*»«tt^S^O^ttSt;'r^ 
7ftl:S^>T, WESJW7U-A(C*3tt«.WEii8f 40 
2t* <hfc 5ft«:©eBSO:|Sl S ft ft^-T -5 IS <h . 
li(IEji»»*4:a:-6«#K-3^»T. U-Aft 

-A©F B 1©jt=fj^ft*a6 -SIfl 

IlEitBJtff its t ft 3 &#© JftEiiEfctt & 7 U- A tc*3 

*ffio&«iai*ftawer-5xsi, 
iWEiiawAtfesttfrKiotiTeDjeBMSJRftia^-r* 

flflEJi^a^U-AtWKO^Jtft^J&StlBlBttC. so 



MEiitt»*£fcatttt©imEjaHF»*7 U-Ak:*J» 
*ffiBRrX|Sl*ft««tSCtft««t-r-5«rt*iiBlF* 

85. 

[»#915] iftHfl!7 :r -^ftA^-ri.7sX->7 , 1 t. 
*JJ8 7 1/- A ftJiSTT -5 >y 7°i . 

E«anT^2>WEjiBlF»*t!te-5«l(*©»*&^^ 
7^tcgca>T. WE*B»!7U-At*Jt*lWEii* 

» ^ t & s ft&cD&as ura * ft ftjrr s x ^ ? zf t . 

WEiiB!»*ta:**#K:o^r. BtlE*DJ87 W-Aft 

jgjtiTS— 0©*^Lfcg*P7 U—Adrji0fjl*^7 1/ 

-A©F^©*fJCft**5X7 1 ^7'i. 

«ra^#&<hft5&#©fffiE£»*t&7 U-AKtStt 

5fia&^|6]^ft«t5£-r*Xx^7*t. 

WEiiBf»*ta:*«fl:fc:oi»T©jiBM»*ftffl*-r« 

7^>y7*<fcft$*-, 

MEii»»*£fc**H*K:'3HT. «TE»*7U-At 
MEiiBfW* 7 U- A t ©IKI©*f jSft^c* £ t Pontic. 
ffiEjI^#*£ft5#l#©WEje&#fc7 U-AK*5tt 
S&BXtffi^ftffiJt-f* utS»8ltt5a> fcTa.— 
^tcHfT^-e-S7 , D7*5AftE©bfc3>fcra.-^g?* 
*0?n»fcEflMJt#. 

[fgBJ©I¥lfflftiaBJ] 

[0 0 0 1] 

gEatft^T^stttttcitrrs&e. tm&&&mm-rz> 

[0 0 0 2] 

[«£#©&«] MHBCXtKttfttlBKfctvrtt. a 
* => ft @ 5t U T *3 # ffiffi » * i: ^ -5 % # © Ift # ft ji T 
-5fc©i, ^©Hfft^eA^^Wift^ftjiBp-rst)© 

«#©ffiB^ft&^ft#©-5 ^#IC*3liT 
«, *^7©fiB^^K^ft5R4e>SCt^Blffit^:-5. 

ta*tw«ft*ae)S fc©T-fe5. 

[0 0 0 3] «S#:aHF«fT'5»#. il*rf37 

U-AH{C*Jtt5^«f*ltftfTofcf^t*fj«;©»iKftfT 

«, m 1 tc^T«fc 5 liiaftA^gai i*»&ia*» 
#©ia«*«ftA* 1*7 u-AinraraiftjE 

ffil 2(C*5^T. *»«(0 7U-A|lllT!»flc©|tB ■ ftS 
•©#J6*fW*ff«r». ^(3#l#:^i<ittSi{iSg|?l 3tC*5 

^T. ^ftt^csftff. &-5^«*^5©fii:B^[6]$ft 

[0 0 0 4] *^S^ffi(C43t>T«. 7l/-A^fflM 
HftftHtLT^fc. Lfc^'oT. 0<IA«-O©7U-A 
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[0 0 0 5 ] 0!l>U£, ^¥5 - 1 9 7 8 0 9#4i»C 

[0 0 0 6] ja»»»t&S*flc|Klt*tt*» 
[0 0 0 7 ] 

**«»j-r < <t ^ o hhj**«*o fc. -rfc 

[0 0 0 8] #fl?5 - 1 9 7 8 0 9#^«{C*3l^TBB 
*©**ft*fl:ei(k«bttl»J;3»cX*L/, JLEB9ffi<& 30 

[0009] ±iaw«jii[ft**-r'«, h& 

ctfcaw-rs. 40 

[0010] 



[ooii] av^sflWcKcfco, iiKitAtftsttfto 

[0012] *&wtzfrfrz>wifc&Bmw\t, m 
mnm.t.tz&mmz'D^T. awjfft^u— a»c*^t 

[0 0 13] *fc, ii 

[0 0 14] *5B9ite. ±E©cfc-5a:*ffia»* 

iHfft^-^SrAA-rsXSi, ^J8:7U-A£f§$£T<5 

(WicEttrraxat* E«anT^*a*»*ttt-&4ii 
»*a»#*ttta«iffofli[«2fcViaie**«r*xa 

©M©*fJ6S:#»*XH£. iBHFWfttftS^ff^iSBlF 
U-A»C*JJt-5ffl«XtXl*]SS:a561-*xai:, 

ii»»*ttt««*jcov^T^ii»is**m*-r*xa 
mmi&ttezfymz-D^T, mmyu—i* 
tmmttMi7u-i±£<Dm<Dttjfc*&&%£mmz, si 
mttmtfczmfcommtmy u-Aiz&tfz&mikzt 

roctp^XSSrXDy^AiLTESLfcnVtri-^ 
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[0 0 15] 0, ziy^i.-? ±_^m% 

[0 0 16] 

[K«®*lK0>)Hft] 1) J&TF, #fPJtf> 

t> 2 iaa«ttiftes« t 2 2 usE«i«#eift«B 

[0 0 17] H2fC*3^T, 
tt) ftR»»#IB««2 2fc*Wfc:El»UT*<. Eft 

[0 0 18] fit, Iffl{£A;ftgRl 1 

R^^^^^^*W^8E»I«#gB«ffi2 2 tCfE1&£n 

[0 0 19] *#*WffiSnfc6, Afc*V* 
T, if©iiia^<h^ftftT#ffibTV^O^S:SJffiffi« 

ttt*frj-sna^. b^b, mwi 
[0020] tut, 7i/-Arws«iii«i 

ra**5fe«2 3K;fe^T\ *0$:7 U-A£S*P;7 U—A 
£bT, *Oii»»*<fca^7U--Ai:0fB]Jc43tt-5» 

»tt***/i^Tu«i©^ trapes 
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[0 0 2 1 ] ^WIJSCctoTH S2P^ 

i/— AJc*5i^TS^*nTi^«i:*^fcBS^aanTiiS 

O^Tfe, K»tt#E*»2 2^j6iDa»T*. ifittlS 

[0 0 2 2] B«K4M*<Mlttj&t^TLfcS, ISIftffi* 
M. Xtf^WoBia^ui/^A^tt'r'b^rfcAv^ 

[0 0 2 3] UttWKtt:, WTCDct^^^HBTtt^iiW 

[0024] &mmm*. iic»j£lt#u 

^T, ]SjS©J8«i:S(Oi/^7(C«fc^TS3H-r*. ft* 

v-Atca»-rsfi»^7^-^^<j:oT««> 

[0 0 2 5] tr^CfiBJftdibTtt, -JRWtta* 
ttJIfftfflV^. -r&Jfo-e, EI3 fC^Tct^H, ^e^js 
835 (x, y, z) , *^^Jffi«* (X, Y, Z) , 1 

mmmft (r, c) £5£&So s-r, ^e^mr*^ 

^^Ml/xH MVRi£;fc;*^*SR*CDX, Y, 
£ MUOi = (Oxi , Oyi , Ozi ) T i ^7 1/ — A<£> 

yu-j*<Dti*5m^m<D&^t7 wvxi'vfflftst (ft 

1) ^«toT3Ears^i:^T*S. 
[0 0 2 6] 

[fti] 

[0 0 2 7] fit, If! i A<&**^ftR«C!X'£ 

hJUXi (X, , Yi , Zi ) tt*17U-A±© 

-^TcffiS^CD*^ MUp* (n , c, ) (C (ft 

2) ict-Dtwsns. 

[0 0 2 8] 
[ft 2] 
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[0 0 2 9] ZZX. fi J4IBi7V-AO*lljfllE»* 

ffiBft«)-ri>«^tCtt, coi , <fu , #ci. Ox. , 
OYi,Oz»> f i<D7 OCD^atCcfcoT^^^dii^T 
#£d<hlC&£o 10 

[0 0 3 0] KiOJSWJRJCiSfrtSWfrO^x^ 
JBM^t^X^ (««) ^F<7)«fffltt, *n-!?n— 

[0 0 3 1 ] &ic, *&Wk\z&»*®M&ib\z^\i*x 

JftJKtt«©»J|cetTVi, tr^tlTCDfii. 20 
[0 0 3 2] iHWM^iLTH H4»C5R-r«fc3fc: 

(r |pCi )SN lii+1 



[0 0 3 3] #IC, 7U-AM0!)»J6a^«#»»tt» 

\t. m'&e>7U—&\z&\,*x, =£T)v±.<Dm-Bft\ziti 
[0034] ^js-r^ii^oHjso-^ffi^wffi-r^s 

jfi* (n . ct ) J;:fctt£iB*£&<0:7lx--A I w 

HMffiffiEi (»3) C^^H^o 
[0 0 3 5] 
[ft3] 



F (ffrCifRi+vOj+iffi+J - I j+j (r M ,e M ) —I t (r it c ; ) 



(ri.C|)sN lil41 aa * 



[0 0 3 6] <I£T\ (rw , cui ) H 5 Ktf [0 0 3 9] 

T±5K:7U-AIi JC*»-6.« (ri , c« ) iCM^ [»4] 
t57V-AIui kI*5Jt-5ja©Jfi«** , r. so ^ 

^ MURi , ^ h;i/Oi > fit 
^2 h)VRi*\ , ^ h;l/O i+ i , 

ci + i ) ^7l/-AIi + i ^^^F 

[0 0 3 7 ] (ft 3) -C*"rct(Ot?**W«iMEi «* 

[0 0 3 8] *>***#*#«>afc:tt, 
6*1* «Wfc#i££l/Ttt, Levenberg-Marq 
uardtttSffl V^fcKflififijSC J; 0 3R#t* * £ 

k i+i > Oxui , Oyi+i , Ozui , f i+i <£:#>T a i 

(l£l£L, L = 7) <hS|-f fctf><hT££:, *<BJEtt 
lAai £B*i-T*5«^i7 h;Wxtt, SBkfrSS 

(»4) TSSnS8*S}$^L X LOft^S^i? 
A(hl> so 



^ F(r, f c,) 



5 F(r ifCi ) 



5 ai 



[0 0 4 0] (R5) T«$n*g*£i#o 

[0 0 4 1 ] 
[R5] 

Sd F(r i)Ci ) 
F(r„c,> 

[0 0 4 2] ^TO^^z h;^ga (K6) *M<Z£ 

[0 0 4 3] 
[ft6] 

( A + 1 I ) = b 
[0 0 4 4] Cut, Att^ft*, ^^hJH^LXL 
©*ttffMS«*-r*. ai (1S1SL) OHO 

CO Ax, Ay, Q\Z&r5\,*T* ^tl^tl, o>i * <t>i > 
k i + 0 > Oxi — A x • Ozi / f i , Ovi — A y • Ozi / 
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f i , Ozi , f i £ft*>. 

[0045] &rz, (» 4) (Dmmzm^zmr&v&zf 

mft&lnmffltfti&te* CANNY^I/-^, Sobe 

m&m&m& m^x *ki$.-e zztfi* mz 

[0 0 4 6] a*, H*r»a*«IIK:ff5&»K:, A^J 
ffilOM, Ei #*<l>btt<fc**Tffl«ftEttLT 

[0 0 4 7]^:, SaaiUSrfflbT^^^^^ + ^y 

tCH, H6^^-Tct*5&fi^#OCG (Computer Graph 
ics ) d*H«tfflt»fc. 
[0 0 4 8] H6£:fe(/*T, (a) te^?-;x3>£ 
*ttfc«M*<DH«. (b) tt (a) 03£#££^HbfclH 
^ITt^o JU*tt£tt. (b) tt (a) ©s6»IC» 
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0° OEteSSDAT^a. 

[0 0 4 9] £fc, (c) \$*yi/oL<Dmfr^7>#2* 
#tBflt«*ftllPLfc«i#©H*» (d) IW^>aO« 
^5>^A«tB*«*#iPbfc«#OH*, (e) «^ 

fftfnSl/TU5. JWMSKtt. (c) , 

(d) , (e) <o^>^A»B««ia, *n*nA*ut 

fcL 1 m©»l:rt«t*I*# t 5 mUnt** u 
(f) tt (e) co-o^ffi^Wm 

[0 0 5 0] **K50)»!8lJc^*^1*flcii»*STH 
6 (C^-T 6 "30«fle*CO(r^T*#il»*fTt>fc«r** 
(SI) tc^-To 
[0 0 5 1 ] 
Ml] 
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XWsl<9 






X 


Y 


Z 


SSffi 


\m 




0.09 


aoo 
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a 21 


0.22 
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-a 7 


ii 
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-ia42 


-ia30 


a38 


ass 


-239 


21 
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a 16 


-024 


-0.10 


-<1 06 


-0.03 


-Q 70 


-0.3 


15 




0.05 


-a 17 


-a 04 


ao2 


-0.03 


-1. 13 


-0.3 


9 




-6.62 


-6.58 


-6.19 


-2 86 


-12.97 


-9.82 


18L6 
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[0052] mi) iz^zt* m6 (c) tm6 

(f) IC0ViTtt**«:iiHMR**<KaiSnT*5D, * 
[0 0 5 3] HI 6 (c) fCO^Tti, g«^^7'>^ 
ft<ft4Ct#IH(!:#^SftS. H6 (f) tC 

[0 0 5 4] t&<D+r— yUCO^Ttt, ttf£MBto<JE#K: 

( e ) a it £ stmv * * w>#< « s nr v ^ c t s 

*>'f\zmm& < «#5i»S:fT 5 - £ **TS *. 
[0 0 5 5 3 K±OJ:«5Jc**«©»ll8l tintf, * 

»c ^aw sc^tt, ^ frz> l w \z m~J t > t man y 
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[0056] &m<nmi&2) wz*Rw<Dmmv>&m 

2 t*^*«flcja*»«»COV^T, HH*#!Hb&a«5 
WET*. H7tt*»W©*«©»l|2^^**ffii 

iv>mmzmxx. 7i/-Aiiii»*a««#»»««iwi 

40 [0 0 5 7] *jlJfiOJgJ8 2{Ci5(,^Tfi:taXUih^ (H 
8 fc^TJ: -5 KfT#lSj %> b < tt*J#ft<&¥fT»tt*St* 

TZo j3*?<Dm&<D%i4tlZ&'DTltZt>*7<Da 

«Att, l/4^*/hbfciaflMS5*ffl^* 
[0 0 5 8] &HXU^*mJlC^tfci$nT^^C(hT% 
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[0 0*5 9] ffilBXUS:*m-r*fc«)<0«*«H«, Bl 

[o o 6 o] mmowmmEz tLm s»7 1/-ai 

(Ci,Ci) E N M+ i 
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, u»t«iiii (r. B ci ) iz&ttzmmt. a 

i^p^^r^cD^ U--A I 1*1 -blTTS UfcH»ffi« ( r 

m, cui ) tw*sttsia*coKS^<z)«?ni:-rs^ffi 
j&^A^ns. (rio, cio) *ii k*5 

CD^fr, Ar, Ac, 0**n-?*l„ ffJjftOW-fr&Wi 

a, w#m©¥fTiM&», iiiiss£-j-*i- e 2 a (ft 

7) CDiaKlftTCt^T?**. 
[0 0 6 1 ] 
t*7] 
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[0 0 6 2] Ni.i*i (r i+ i , cm ) tfl 

[0 0 6 4] H9fc45t*T, (a) ^|(I7l/»Ai:l, 
**^JB£«*Y, ZttJl«9l:3°fOl2° *T(hHE3 
-&^2 4tt01iflft€:*7U-A < i:Ufe 0 (b) 
JK«*ZttlHl0fC«*:ft 1 2° [elte^it/tfeO, (c) 
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(7), (d) te*j*^ffi«5ftY<tt, ZWlHlOtC, tn^'n 

2° iHi<te$^fc 5 ba), * 

[0 0 6 5] *^7jS«*OY«lHlD, Ztt[§I3<0III<g 
St, **Jfi©»JK2^45tt*ffillX^3»ai©tt*tO 
IW«£ (S2) HtkTo S&TcWlCte, ZttSDOIUfc 
ftflEi0*«— 2RU *oAr, Ac^feKO (-fcfn) * 
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[0 0 6 7 ] t£&, (12) (Dimt. A c £0 

ArteO (izn) tLT^S. (S2) 
**6W6^ftct'5»C, #*7&««Ytt!sI9<BIsM£#l 

HKK^ftSpKckSffiBXUW:, ^^7lg^Y 
$Si0O^^^7^^Z^IhJOJCO^TS^6 o h9 
it'W^i:^^, **)li©»JI2t45W-6ffiBXl/* 

[0 0 6 8] K±(DJ:'5^**!fi©»|»2*Cckntf, S 
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[0 0 6 9] 

[0 0 7 0] HI OtCfc^T, *rii»»*ttt*«# 
a>«oTV>SirfMk*A»Ta) Xr^S 10 1). 
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2) o 

[0 0 7 1] ^(C, «#bT*5^fcii»»»t?a:-5ttfr 

10 3) o £<DIBk:, a»»*£fcS«*Mc*5l>-t\ «r 
fefc^tt^Wfeftx**^* (tttt) 
ttf^S 1 0 4 : Ye s) , *>*>*»tt-*>7-£;*?- 10 
* («*) lCO^T*>»lM**iT* Ufy^SlO 
5) o 

coo7 2] mmz. &m<Dttak*wm*t&* yy-ov 

Uf^^S 10 6). 

[0073] *&w<D^m<»i&mzfrfr2>mfcmBmm 

ftjtEa-rs^a^^ASEttUfcEaWIEtftt, HI IK 
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